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This form of pumping engine, however, is no longer made, and in the
few cases where the beam is still retained, a heavy fly-wheel is driven from
a connecting rod and crank connected with one end of the beam.
In the crank and fly-wheel pumping engine the beam has disappeared
altogether, and the cylinders are in direct line, horizontally or vertically,
with the crank-shaft. There is a very great variety in the arrangement of
this class of engine, the arrangement often being influenced by the individual
taste of the designer, and very largely varied by the differences in sites,
availability of the water, and the pumping requirements. These engines
do not lend themselves to standardization, and must generally be modified
to suit the job, and nearly always require to conform to the very latest im-
provements of the day. A typical modern engine of this type would generally
be made with steam-jacketed cylinders—compound for quantities up to one
or two million gallons a day, and triple for larger sizes—using steam at 120
to 180 Ib. pressure, moderately superheated, the receiver steam also reheated,
and Corliss valve gear would be usual. The piston and plunger speed would
be 200 to 250 ft. per minute, and the pumps would be single-acting if vertical
and double-acting if horizontal. The duty of the unit would average no
to 130 million foot-pounds, in water raised, per 1000 Ib. of dry steam, for
ordinary compounds of capacities up to about a million gallons a day; and,
for triples, of capacities of 2 to 3 million gallons a day upwards, the duty
would vary from 150 to 170 million foot-pounds, according to size, steam
pressure, superheat, and other conditions. Departures from this specifica-
tion would, not uncommonly, occur.
The installation recently completed by Messrs. Hathorn, Davey, & Co.,
Ltd., Leeds, for the Margate Town Council forms a good example of a
modern plant of moderate size. The work to be done was to deliver 4 million
gallons per twenty-four hours against a total head of 430 ft. The water is
drawn from a well, and in the first instance has to be lifted 130 ft. by well
pumps; then at the surface it is taken up by the force pump and forced 15
miles against a head of 300 ft. including pipe friction. The engine is a vertical
triple Corliss, fly-wheel type, and operates three vertical plunger pumps,
placed below the steam cylinders, direct from the crossheads, and a three-
throw well pump from an extension of the crank-shaft, thus avoiding all
gearing.
The well pumps are fitted with the firm's special type of buckets and
clacks. These are of multi-annular design with a series of concentric ring
valves (seven in the Margate pump) stepped one above the other to produce
a conical-headed bucket. By this means a full waterway is secured with a
very small valve lift. The features of this valve will be appreciated by con-
trasting it with the more usual form of double-beat bucket valve shown at
i in fig. 5. There are more working parts, but quieter action should be
secured with the multi-valve type.
In November and December, 1920, two trials were taken on the
Margate pumping engines, with very similar results except that the super-
heat was greater in one case than the other, and the economy is

